Adsorption behavior of ammonium ion on both the crystalline Linde Type A zeolite with sodium ions (Na-LTA) and the noncrystalline pseudomorph after Na-LTA were investigated. Na-LTA transformed to the amorphous phase which preserves original morphology, that is, noncrystalline pseudomorph, by a treatment of acid solution. The pseudomorphic transformation of Na-LTA was occurred by 0.06 M HCl treatment and was confirmed by powder XRD method and SEM. The adsorption amount of ammonium ion on the noncrystallne pseudomorph was ca. 45% of that on the crystalline Na-LTA, but was comparable to that of natural zeolite such as mordemte and clinoptilolite.
Characterization of Samples
The XRD pattern of the starting material (Na-LTA) was typical LTA-type zeolite with no impurity (Fig. la) . After the treatment by HCl solution, amorphous halo around 20 = 25-30 degrees was observed with the trace of Na-LTA peaks (Fig. lb) . The characteristic cubic morphology of crystalline Na-LTA (Fig. 2a) was retained after the treatment by HCl solution (Fig.  2b ). Both XRD (Fig. 1) and SEM (Fig. 2) observations confirmed the formation of the noncrystalline pseudomorph after Na-LTA with very small amount of crystalline LTA zeolite.
The EDS analysis for the noncrystalline pseudomorph with trace of LTA zeolite showed that the ratio of Na/A1 and Si/A1 was 0.21 t 0.11 
Vol.14 Supplement Cook et al. (1982) obtained noncrystalline pseudomorph after Na-LTA at the controlled pH condition and explained its formation by two steps; the sodium-hydrogen ion-exchange and the subsequent release of silisic acid during the hydrolysis reaction of the framework. In the present study, however, Si/Al ratio by EDS analysis didn't indicate incongruent dissolution pointed by Cook et al. (1982) . The Si/Al ratio of the noncrystalline pseudomorph may be dependent on the concentration of HCl solution and duration of the treatment. Figure 3 shows adsorption isotherms of ammonium ion on both the crystalline Na-LTA and the noncrystalline pseudomorph after Na-LTA. The adsorption behavior of ammonium ion on the crystalline Na-LTA was consistent with that of the previous study. [3] The noncrystalline pseudomorph sample also showed the adsorption behavior of ammonium ion. The maximum amount of adsorbed ammonium ion on the noncrystalline pseudomorph was ca. 45 % of that on crystalline Na-LTA, and was comparable to that of natural zeolite such as mordenite and clinoptilolite. [6, 7] The XRD pattern of the noncrystalline pseudomorph sample (Fig. l b) indicated that the only small amount of Na-LTA, Equilibrium concentration of ammonium ion (mmol/dm3) 
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probably less than 10 %, persisted after HCl treatment. Thus, the adsorption of ammonium ion should be occurred on the noncrystalline pseudomorph after Na-LTA. The relationship between the amount of adsorbed ammonium ion and the amount of desorbed . sodium ion on the noncrystalline pseudomorph after Na-LTA was linear with the slope approximately equal to one (Fig. 4) . This indicates that the dominant mechanism of ammonium adsorption may be the ion-exchange with sodium ions, as well as natural and synthetic crystalline zeolites. [1, 2, 6, 7] Present study showed that the ion-exchange capacity of crystalline Na-LTA was decreased in HCl solution, but the capacity was retained by the pseudomorphic transformation of Na-LTA in HCl solution.
Adsorption of ammonium ion (mmolldm3) Fig. 4 Relationship between the amount of adsorbed ammonium ion and the amount of desorbed sodium ion for the noncrystalline pseudomorph sample. Solid line represents the ideal exchange (Na+ = NH4+)
